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PURPOSETo enable silk-like luster to be appeared, which reflects uniformly finely by dispersing and 
adhering predetermined glass beads on an adhesive layer formed on the surface of a foam with a 
thermoplastic resin composite, and putting them into a predetermined quantity foamed layer by pressing the 
adhesive surface thereof. 

CONSTITUTION:On an adhesive layer 11 formed on the surface of a foamed layer 14 with a thermoplastic 
foaming resin composite, glass beads 13 of 1mm or below are dispersed and adhered, which become twice 
or less of the thickness of the foamed layer 14 in its particle diameter. And, the adhesive surface is pressed 
so that the one fourth or more of the glass beads in its particle diameter 13 is put into the foamed layer 14. 
In this way, the adhesive surface of the glass beads is the foamed layer 14 consisting of thermoplastic resin, 
and in a state of being plasticized, it is pressed into the gap between the glass bead 13 and glass bead 13, 
as a result, the glass beads are put into and adhered to the foamed layer 14, and do not show any feelings 
as foreign matters, and also do not drop therefrom in use. Accordingly, it can be laminated smoothly evenly 
by thrusting the glass beads 13 thereinto, thereby achieving excellent feelings and senses, and showing silk- 
like luster by reflecting smoothly finely, and thus it can also be adapted to decorative sheets such as wall 
materials (wall paper) and the like. 
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[Note: Names, addresses, company names and brand names are translated in the most 
common manner. Japanese language does not have singular or plural words unless 
otherwise specified by a numeral prefix or a general form of plurality suffix.] 

Description of the Invention 

1 . Name of the Invention 
Reflective Sheet 

2. Scope of the Claims 

Reflective sheet characterized by the fact that on the surface of an adhesive layer 1 1 
formed on the front surface of a foamed layer 14 obtained from a thermoplastic foaming 
resin composition material, glass beads, whose particle diameter is 1 mm or less and that 
becomes no more than 2 times the thickness of the foamed layer 14, or less, are 
dispersed, and adhered, and this bonding surface is pressed and at least 1 or more 
segments of the 4 segments of the particle diameter of the glass beads 13 become buried 
inside the foamed layer 14. 

3. Detailed Explanation of the Invention 
(Technical Field of Application) 

The present invention is an invention about a reflective sheet that can be used as a wall 
decorating material that is glued on the surface of indoor room walls, or as a reflective 
material that is glued on electrical poles or signs etc. 

(Prior Technology) 

The reflective material formed as glass beads are arranged on the front surface of a 
substrate material has been used in the past in road signs etc., and most recently the 
method has been also used where the cut off (transverse) side of the reflective sheet 
where glass beads with a fine diameter have been dispersed and bonded, is adhered on 
signs etc., and this type of improved technology has been disclosed in the Japanese patent 
Application Laid Open Number Showa 54-152513, Japanese Patent Application Laid 
Open Number Showa 54-152514 (Japanese Patent Report Number Showa 58-46704), 
Japanese Patent Application Laid Open Number Showa 62-22821, etc. 

(Problems Solved by The Present Invention) 

The longitudinal stacking and orderly individual arrangement of glass beads with a large 
particle diameter (spheres) is easy, however, as the particle diameter becomes smaller 



1 



(finer) together with that that becomes more difficult, and in the case when the particle 
diameter is 1 mm or less, such regular arrangement of the powder like glass beads 
becomes practically impossible. 

Because of that for the preparation of reflective sheet where small diameter glass beads 
have been layer laminated on the front surface the method is used whereby a large 
amount of glass beads is dispersed on the surface of a base sheet that has been coated 
with an adhesive agent, and it is said that the falling off of the upper layer part excess 
glass beads that are not bonded in the adhesive agent layer is eliminated. 

However, according to this method it is easy to generate the problem that gaps that are 
slightly smaller than the particle diameter of the glass beads are generated in the space 
between the glass beads adhered on the base sheet and the glass beads. 

According to the well known in the past technology described in the earlier Japanese 
Patent Application Laid Open Number Showa 54-152514 (Japanese Patent Report 
Number Showa 58-46704), in order to solve such unfavorable condition the admixing of 
glass beads with a small and large, different diameters, has been used, and glass beads 
with a small particle diameter were inserted inside the gaps between the large particle 
diameter glass beads and the glass beads, where that was possible, and by that the 
exposed gaps of adhesive agent were eliminated. 

However, the dispersed glass beads, after their adhesion onto the base sheet that has been 
coated with the adhesive agent, almost cannot be transferred and they are fixed in the 
state as they are, and also, there is almost no order and arrangement mutually between the 
dispersed twinkling glass beads with small and large different diameters, and because of 
that even in the case of the admixing of such small and large different particle diameter 
glass beads and dispersing, it is not possible to achieve adhesion without any gaps, and 
even though the large glass beads are arranged and orderly, it is impossible to bury the 
gaps that originate around the small glass beads. 

Then, the method has also been used where the bonding agent is foamed etc., and it is 
coated at a thickness that is the same as or larger than the particle diameter of the glass 
beads, and glass beads are dispersed as a thick laminated layer that becomes a layer on 
the coated layer of the bonding agent, and the excess glass beads 13' that are stacked on 
the top of the glass beads 13 of the bottom most layer that is bonded to the base sheet 
protrude from the space between the glass beads 13 of this bottom most layer and they 
are bonded by the bonding agent. 

However, in the case of this method, it is a material where there are no gaps of exposed 
base sheet 12 between the glass beads and the glass beads 13' that are on the top 
protruding and stacked on the surface of the glass beads 13 are easily removed and fall 
off by rubbing, and the glass beads 13 of the bottom most layer that is adhered onto the 
base sheet, which have a different light reflection behavior are exposed or foreign 
material is adhered and the appearance is changed, and consequently, a reflective sheet 



2 



where the glass beads are evenly arranged so that they provide fine reflection is not 
obtained. 

(Goal of the Present Invention) 

The present invention is an invention that has as a goal to solve the above described 
unfavorable circumstances and to obtain a silk like gloss possessing reflective sheet 
where extremely fine glass beads are evenly arranged and adhered without gaps so that 
they provide fine reflection. 

(Structure of the Invention) 

Namely, the reflective sheet 15 according to the present invention is characterized by the 
fact that on the surface of an adhesive layer 1 1 formed on the front surface of a foamed 
layer 14 obtained from a thermoplastic foaming resin composition material, glass beads, 
whose particle diameter is 1 mm or less and that becomes no more than 2 times the 
thickness of the foamed layer 14, or less, are dispersed, and adhered, and this bonding 
surface is pressed and at least 1 or more segments of the 4 segments of the particle 
diameter of the glass beads 13 become buried inside the foamed layer 14. 

Regarding the foaming layer 14, it is a good option if it is formed from polyurethane 
resin, vinyl chloride resin, ethylene vinyl acetate resin etc., coated at a thickness in the 
range of 0.5-2 mm, and at the time when the reflective sheet 15 is used as a wall 
decorating material (wall paper), a base sheet 12 is used that is obtained as a layer is 
coated and laminated on the surface of a backing paper 16. 

The binder agent layer 1 1 can be obtained as a paste or emulsion of polyurethane, vinyl 
chloride, vinyl acetate, ethylene - vinyl acetate etc., is coated and layer laminated. 

However, in the case when glass beads 13 are dispersed in the foaming resin composition 
coated on the surface of the backing paper 16, whose surface is not completely fixed and 
which possesses viscous properties, or in the case when the front surface of the foamed 
later 14, which is formed on the heat melting resin like vinyl chloride resin etc., is heated 
and melted and the glass beads are dispersed, the coating of the adhesive agent 1 1 
becomes unnecessary. 

Namely, according to the present invention, the term "adhesive layer 1 1" has the meaning 
of one part of the front surface of a foamed layer possessing adhesive properties, and it is 
formed as an adhesive agent is coated and also so that the thickness of the coated layer 
being in the range of 0.05 ~ 0.5 mm, it is extremely thin, and so that this coated layer 
does not become thicker than the thickness of the particle diameter of the glass beads 13. 

Regarding the glass beads 13, these are admixed and combined and dispersed (sprayed) 
in an adhesive agent and a large amount of this is dispersed on the front surface of the 
adhesive properties possessing foamed layer 14 and it is stacked multiple times so that it 
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becomes a thick laminated layer, and the excess glass beads of the top layer part that is 
not in contact with the foamed layer 14, after that simply fall off and are regenerated. 

In the case when without coating an adhesive agent glass beads 13 are dispersed on the 
front surface (1 1) of the adhesive properties possessing foamed layer 14, the glass beads 
are dispersed as the foamed layer 14 is melted and softened so that the glass beads 13 
become buried and incorporated and so that it is in a state where it does not have flowing 
properties. 

For the glass beads 13, a material is used where the particle diameter is in the range of 
0.05 ~ 1 mm, and preferably, it is in the range of 0.1 ~ 0.5 mm, and the thickness of the 
foamed layer 14 is made to be 1 or more parts relative to 2 parts of the glass beads 
particle diameter. 

After the dispersing of the glass beads 13, as the foamed layer 14 is in a heated and 
softened state, it is passed on an embossing roll, etc., and the glass beads 13 are buried 
inside the foamed layer 14 and strongly fixed and adhered. 

Consequently, regarding the adhesion state of the glass beads 13 immediately after the 
dispersing, it is also a good option if they are adhered so that they in small degree of 
contact on the front surface of the foamed layer 14 to the level where they are not falling 
off. 

(Effect) 

Regarding the glass beads 13 that are adhered on the foamed layer 14, immediately after 
their dispersing they move only insignificantly on the surface of the foamed layer 14, and 
through their insignificant movement the adhesive agent that is adhered on the front 
surface of the glass beads 13 is slightly adhered onto the glass beads that are in contact 
above it. 

A large part of such glass beads that are slightly adhered on the front surface of the glass 
beads 13 falls off and they are recycled, however, there are the glass beads 13 that are 
adhered to the base sheet and the relatively large gaps in the space between the glass 
beads 13, however even though these are such slightly adhered glass beads because of the 
fact that they are supported in between the glass beads 13, it is difficult for them to fall 
off and thus they are not eliminated. 

In the past, in the case of such glass beads 13' (Figure 2), they were a material that fell 
off from the surface of the reflective sheet during use and it was lost as a thrown away 
foreign material with a high cost, however, in the case according to the present invention, 
the bonding surface of the glass beads is a foamed layer 14 that is formed from a 
thermoplastic resin and in its heated and plasticized state the glass beads 13 and the gaps 
between the glass beads are pushed and incorporated into the foamed layer 14 and they 
are adhered, and a foreign matter appearance is not acquired and there is no falling off of 
the glass beads during the use. 
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(Results From the Invention) 

As described here above, according to the present invention, the adhesive surface 1 1 
where the glass beads 13 are dispersed is a foamed layer 14 that is formed from a 
thermoplastic resin material, and because of that it is possible to orderly arrange fine 
glass beads with a particle diameterof 1 mm or less and bury them in that layer and by 
that obtain an even laminated layer, and by that it is possible to obtain a high product 
value reflective sheet 15 that has a good touch feeling, that has a fine reflection, that has a 
silk like gloss, and that can also be used as a wall decoration material (wall paper) etc., 
decorative sheet material. 

4. Brief Explanation of the Figures 

Figure 1 represents an enlarged sectional view of the reflective sheet according to the 
present invention. Figure 2 represents an enlarged sectional view of a reflective sheet 
according to the previous technology. 



11 adhesive agent (layer) 

12 base sheet 

13 glass beads 

14 foamed layer 

15 reflective sheet 

16 backing paper 
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